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SPECIFICATION 

1. Title of the Invention 

SURFACE ACOUSTIC WAVE RESONATOR 

2 . Claims ' \ . 

(1) An acoustic surface wave resonant element r wherein 
a plurality of cascade electrodes for converting an electric 
signal into an acoustic surface wave is arranged between 
two grating reflectors disposed on a piezoelectric 
substrate for transmitting an acoustic surface wave- in 
sereies in a direction of carrying the acoustic surface 
wave ; and 

said cascade electrodes are electrically connected 
between input/output terminals in series. 

(2) An acoustic surface wave resonant element , wherein 
a plurality of cascade electrodes for converting an electric 
signal into an acoustic surface wave is arranged between 
two grating reflectors disposed on a piezoelectric 
substrate for transmitting an acoustic surface wave in 
sereies in a direction of carrying the acoustic surface 
wave; 

said plural cascade electrodes are configured by two 
or more groupes and the cascade electrodes in respective 
groups are electrically connected in paralell; and 
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said two or more groups are electrically connected 
between input/output terminals in series. 

3 . Detailed Description of the Invention 
(Technical Field to which the invention Belongs) 

The present invention relates to an energy-contained 
type acoustic surface wave resonant element provided with 
a cascade transducer for exciting an acoustic surface wave 
on a piezoelectric substrate and grating reflectors at the 
opposite sides of the cascade transducer. 
(Prior Art and its Problems) / 

As shown in FIG. 1, the energy-contained type acoustic 
surface wave resonant element (hereinafter, referred to 
as a resonant element) normally has, on the surface of a 
piezoelectric substrate, an electrode configuration such 
that a cascade transducer 2 (Interdigital Transducer, 
hereinafter, referred to as an IDT) is provided between 
two terminals 4 and 5 for converting an electric signal 
into an acoustic surface wave and grating reflectors 3 with 
a cyclic structure are arranged at the opposite sides of 
the IDT 2. 

In the event of using such a resonant element as an 

i 

equivalent inductance, of a voltage controlled oscillator 
(VCO) circuit, and configuring a filter for wider bandwidth, 
a resonant element having high Q and a high impedance is 
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preferable. 

An impedance of the resoriarit element is decided 
depending on an electrode log of an IDT 2 and a cross width 
W, namely, a length of a portion where IDT electrodes 
crisscross each other- In order to obtain the resonant 
element having high impedance, the cross width W should 
be made small because the log of the IDT 2 cannot be made 
so small from a point of a capacity ratio a. However, the 
grating reflector 3 composes the surface wave, and if the 
cross width W is made' smaller, the surface wave energy is 
increased by an amount of its leakage from the wave guide 
area to the outside due to diffraction of the surface wave. 
Therefore, this involves a disadvantage such that Q of the 
resonant element is lowered. 

For example, in the VCO circuit, lowering of Q makes 
a ratio of a carrier wave level for a noise level (C/N) 
deteriorated, and in the resonant filter, this makes 
insertion loss increased. 
(Object of the Invention) 

An object of the present invention is to provide an 
acoustic surface wave resonant element having high 
impedance without lowering Q of the resonant element. 
(Constitution and Operation of the Invention) 

The present invention will be described in detail with 
reference to the drawings below. 
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FIG, 2 is a plain view of an electrode configuration 
of an acoustic surface wave resonant element showing a first 
embodiment of the present invention . In the drawing, two 
IDTs 6 and 7 are arranged in a direction of carrying the 
acoustic surf ace wave in series to be electrically connected 
in series between terminals 4 and 5 , and the grating reflector 
3 is arranged at the opposite sides of these IDTs. After 
FIG. 2,. the illustration of the piezoelectric substrate 
is omitted. Making sum of the electrode logs of two IDTs 
6 and 7 and the cross width W shown in FIG. 2 of the present 
invention identical with the conventional case shown in 
FIG. 1, comparison of the impedances in FIG. 1 and FIG. 
2 will be described below. 

The present invention shown in FIG. 2 corresponds to 
the case that the IDT 2 of the conventional case shown in 
FIG. 1 is substantially divided into two to be electrically 
connected in series between the terminals 4 and 5 . Assuming 
that an electric capacitance of each of IDTs 6 and 7 shown 
in Fig. 2 is C 0/ respectively, since two IDTs 6 and 7 are 
connected in series, the electric capacitance C 2 between 
the terminals 4 and 5 becomes £2 = 1/2 C 0 . On the contrary, 
the electric capacitance Ci between the terminals 4 and 
5 of the resonant element shown in FIG. 1 becomes = 2 
C 0 . Accordingly, C x /C 2 = 4 is established, so that comparing 
the impedances r the impedance of the present invention shown 
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in FIG. 2 becomes four times of the impedance of the. 
conventional case shown in FIG. 1 . In the first embodiment 
shown in FIG. 2, a terminal pair, namely, the terminals 
4 and 5 are disposed at one side of the resonant element, 
however, it is also possible to dispose the terminals 4 
and 5 to the opposite sides thereof as in the second 
embodiment shown in FIG. 3. : 

According to the first and second embodiments of the 
present invention shown in FIGS. -2 and 3, the two IDTs are 
arranged in series in a direction of carrying the acoustic 
surface wave to be electrically connected in series , however , 
it is also possible to make the impedance higher by arranging 
three or more IDTs in series and electrically connecting 
them in series. 

FIG. 4 is an electrode constitutional view showing 
a third embodiment of the present invention . In the drawing , 
three IDTs 8,9, and 10 are arranged in series in a direction 
of carrying the acoustic surface wave, the grating 
reflectors 3 are arranged at the opposite sides of the IDTs , 
and a first group of the IDTs having the IDT 8 and the IDT 
10 at the opposite sides electrically connected in parallel, 
and the center IDT 9 are. connected between the terminals 
4 and 5 in series. 

According to the configuration as shown in FIG. 4, 
it is possible to make the impedance higher and at the same 
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time, it is possible to prevent a longitudinal first mode 
existing in a lateral direction from being electrically 
connected to the IDT* 
(Advantage of the Invention) 

As described in detail above, since the impedance of 
the resonant element can be made higher without lowering 
Q of the resonant element, namely, remaining the cross width 
of the resonant element identical with the conventional 
one, when using the present invention for the VCO, it is 
possible to make a variable width of a frequency wider. 
In addition, the present invention has a great advantage 
such that a broadband filter evading increase of insertion 
loss can be realized, 

4. Brief Description of the Drawings 

FIG. 1 is a constitutional view of a surface acoustic 
wave resonant element of a conventional example, and FIGS. 
2 to 4 are electrode constitutional views of a surface 
acoustic wave resonant element of the present invention. 

1 : piezoelectric substrate ( 

2, 6, 7, 8, 9, 10: cascade transducer ( Interdigital 

Transducer) 

3: grating reflector 

4, 5: terminal 
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